of the wall. It is often seen that small punctures or incised wounds of the bladder, particularly those affecting the peritoneal surface, may have a tendency to come together and seal themselves off. Too much reliance should not be placed on this as a safeguard against subsequent leakage of urine and it is better to suture a wound however small it may be.
(3) Suprapubic drainage of the bladder should always be undertaken however small the perforation or wound may be. This method of drainage, though it has many critics, does put the bladder at rest and by diverting the flow of urine prevents leakage through the suture line.
An indwelling urethral catheter, except as an emergency method of treatment to get a patient to hospital at a distance, has no place in the treatment of bladder wounds, however slight they may be. Drainage is uncertain, and it is not possible to drain a bladder per urethram for a sufficient length of time to allow the bladder to heal and to correct any urinary infection, also the small eye of the catheter is very likely to become blocked with mucus or blood clot converting the catheter into a plug instead of a drain.
There appears to be great reluctance on the part of some general surgeons to do a suprapubic cystostomy in order to drain the bladder with the mistaken belief that a persistent suprapubic fistula is likely to result. If a persistent fistula occurs, it is due to infection resulting either from an overlooked foreign body in the bladder or from a perivesical cellulitis. In the absence of infection and obstruction to the normal passage of urine, a suprapubic sinus will always close quite rapidly after the tube has been removed.
(4) Careful exploration of perivesical tissues adjacent to any extraperitoneal wound of the bladder should be carried out. The extravesical haemorrhage is controlled and any foreign body removed. Free drainage of the perivesical tissues adjacent to the bladder wound is most essential and in this respect it may be necessary to use counter-incisions in the groins, medial aspect of the thigh or the perineum where perivesical cellulitis is widespread.
Before laparotomy, wounds of the buttock should be explored from behind, a tube should be inserted into the depths of the wound to drain the pelvic cellular tissues, as adequate drainage from the abdomen is often impossible. Associated wounds of the rectum should be treated by diversion of the flow of feces by a left iliac or transverse colostomy. An attempt should be made to suture the rectal wall and drain the perirectal tissue. This often involves removal of the coccyx or often part of the sacrum as was suggested by Sir Charles Gordon-Watson. Any associated injury of the lower end of the ureter should be treated by reimplantation into the bladder in such a position that the site of anastomosis is free from tension.
Injuries of the Urethra [Abridged]l By D. S. POOLE-WILSON, F.R.C.S. IN outlining a policy for the treatment of urethral injuries by Forward Units in the Field it had to be recognized that operative facilities were sometimes not too good, that the patient's general condition frequently did not warrant a prolonged operation and that the after-care might not be entirely satisfactory. Under these circumstances surgeons were advised to avoid carrying out complicated urethral repairs and to be content with performing a toilet of the wounds, a suprapubic cystostomy to relieve retention and divert the urine from the injured area, and when necessary incision and drainage to relieve extravasation or very large hematomata.
Following this primary treatment patients were, whenever possible, evacuated back to the G.U. Centre for definitive treatment. It is thus evident that the work which I am submitting in this communication has been contributed to by almost every surgeon serving in a Forward Unit in the Central Mediterranean Force.
A total of 81 patients suffering from ruptures of the urethra were observed. 53 of these patients had missile injuries of the urethra; the remaining 28 were accidental ruptures.
In the majority of patients primary surgical operations had been carried out at Field Surgical Units or Casualty Clearing Stations and the patients reached the G.U. Centre at varying periods from twenty-four hours after injury. The standard of diagnosis was high and in the vast majority of patients the urethral lesion had been noticed shortly after wounding or injury. Suprapubic cystostomy was almost invariably used to divert the urine from the urethra. These patients travelled extremely well. In a few instances perurethral catheter drainage was used but all subsequently required a suprapubic cystotomy. These patients travelled badly as the urethral catheters usually became Ieither blocked or, lost in transit.
Relatively few attempts were made at the primary operation to repair the urethra. When the posterior urethra was damaged, however, an indwelling catheter was frequently fixed in position to act as a splint and prevent any loss of urethral alignment.
'The material used in this Paper regarding missile injuries of.the urethra is condensed frorn a Hunterian Lecture on Missile Injuries of the Urethra delivered in 1946 and which it is hoped will be published shortly.
Few cases of true extravasation of urine were seen and they were not of a very serious nature. Three factors probably account for this satisfactory position: (1) Retention of urine follows an injury to the urethra. The patient is unable to micturate. It is usually only when the bladder, if unrelieved, finally overflows that extravasation occurs. (2) A suprapubic cystostomy has usually been carried out long before this critical point is reached. (3) The administration of sulphanilamide drugs and penicillin has helped to keep the tissues sterile. MISSILE RUPTURES OF THE URETHRA Fifty-three patients suffering from rupture'of the urethra due to penetrating missiles have been treated. The distribution of the lesions is shown in the following table:
f Penile urethra .. 14 55 lesions in 53 patients Bulbous urethra .. 25 Posterior urethra.. 16 In two patients double ruptures of the urethra occurred. In the former the bulbous and posterior urethra were separately damaged; in the latter the penile and posterior urethra were injured. The bladder was also injured on three occasions. One patient sustained a double rupture of the urethra and a perforation of the bladder.
The urethra has been wounded by almost every type of missile. It is uncommon to find shell or mortar fragments larger than one inch in length and half an inch in breadth and depth penetrating the pelvis. The larger fragments usually cause such severe injuries that death rapidly supervenes.
Ruptures of the Penile Urethra Fourteen patients sustained injuries to the penile urethra. .. 4 In all but three patients the missile traversed the penis in a transverse or slightly oblique direction causing a tangential or through-and-through wound. On two occasions it entered the penis in the region of the glans, passed down the length of the ,body of the penis injuring the urethra in its course and then travelled on into the perineum or pelvis. In only one instance did a foreign body lodge in the penis.
Partial ruptures.-The partial ruptures of the penile urethra were mainly caused by small missiles. With one exception all had a suprapubic cystostomy p.rform-d to divert the urine from the urethra. Two of the three cases of injury to the glans and adjacent body of the penis required plastic repairs. One healed completely; in the other a minute urinary fistula persisted on the undersurface of the penis.
Of the five patients suffering from wounds of the shaft of the penis it had been found impossible to catheterize two at Forward Units. With careful manipulation, however, it was later found possible to pass a catheter and the partial continuity of the urethra was thus proven. One of the earliest of these patients was treated with an indwelling catheter as a splint. This treatment was, however, later abandoned and once continuity of the urethra had been demonstrated no catheter was left in position and no further treatment was given except the occasional passage of a sound. In no case was the urethra sutured. Secondary suture of the skin wounds was carried out in three patients.
Complete ruptures.-In two patients traumatic amputation of the penis had occurred. In each instance the penis had been cut across about one inch distal to the pubis and the skin torn away from the remaining stump up to the level of the pubis. Both cases were complicated by severe adjoining wounds of the left groin and in one the posterior urethra and bladder were also injured. It was evident in each case that if the remaining stump was not covered with skin gross fibrosis and retraction would occur and render the organ practically useless. In both patients the adjoining injuries rendered immediate grafting impossible and it was several weeks before they were fit for treatment. By this time considerable retraction had occurred and the stump of the penis in each instance required mobilization from a bed of granulation tissue. The stump of the penis was then covered by a pedicle skin flap cut from the scrotum. One case was completely successful and before returning to the United Kingdom was able to use his penis to micturate through the fly of the trousers. This patient has since informed me that he has full control of micturition. In addition erections of tie penile stump occur and intercourse is possible. In the second patient the scrotal flap was cut a little too narrow at its base and some terminal necrosis occurred. He, however, now has full control of micturition from the stump. Erections occur but owing to the severe injuries in the left groin the penile stump becomes drawn over to the left side.
Two of the remaining four cases of complete rupture of the penile urethra were complicated by gross penile damage. In one patient it was possible to pass a finger completely through the penis. At the Field Surgical Unit it was felt that the distal portion would inevitably become gangrenous but it was wisely decided to leave it attached. This soldier was seen on the fourth day after injury. His wound was clean. The ends of the urethra were found and mobilized and a complete suture performed around a catheter arranged for penicillin irrigation. The corpora cavernosa penis were repaired as far as possible and the subcutaneous tissue and skin sutured. Complete healing, except for a minute sinus leaking about five drops of urine per act of micturition, was obtained. The other case of complete rupture was also treated by suture of the urethra and delayed primary suture of the cutaneous wounds with complete success.
The two remaining instances of complete rupture were fairly old injuries in two Jugo-Slav Partisans. One patient, a boy of 15 years, had sustained a wound of the penis resulting in complete occlusion of the urethra. He had been draining by the suprapubic route for over a year. Complete excision of the fibrous occluded section was carried out and full normal micturition restored. The second Jugo-Slav patient had also sustained a through-andthrough wound of the penis, which had resulted in occlusion of the urethra. Attempts had been made to restore continuity but had resulted in a peno-scrotal fistula. It was evident that to close the fistula and restore continuity a large block of fibrous tissue would have to be excised and the cut ends of the urethra united. The operation was difficult but proved successful.
Ruptures of the Bulbous Urethra Twenty-five patients suffering from rupture of the bulbous urethra have been treated and are classified as follows: Contusion urethra 3; partial rupture 16; complete rupture 6.
Contusion of the urethra was diagnosed when, following a wound in the region of the urethra, retention or urethral bleeding occurred but no difficulty was experienced in passing a catheter and no perforation of the urethra was demonstrated in the adjacent wound. In two of the three cases there were extensive groin and perineal wounds, which required extensive plastic repairs.
Partial ruptures.-Sixteen partial ruptures of the urethra were treated and were mainly caused by projectiles passing anteroposteriGrlyacross the perineum. A few were due to mine and shell wounds, which entered the perineum from below. Apart from the passage of a catheter to demonstrate the continuity of the urethra eleven patients required no operative treatment on the urethra. Removal of foreign bodies and delayed primary suture of perineal wounds were, however, carried out. In five instances repairs of the urethra were performed. It is noteworthy that in eight of these sixteen partial ruptures it had been found impossible to pass a catheter at the original operation carried out at a Forward Unit and that in five of these patients no further urethral operation was eventually found necessary.
Complete ruptures.-Six cases of complete rupture of the bulbous urethra have been treated. One patient, who was suffering from multiple injuries and a complete occlusion of the urethra, died from infective jaundice before any repair was attempted. Of the remaining five two had undergone unsuccessful repairs before admission to the Centre and required further operative treatment; the other three had complete repairs of the urethra carried out. It has always been possible to mobilize the ends of the urethra after the manner of Marion sufficiently to bring them together and to obtain complete suture over a catheter, which has then been withdrawn. The technique of bridging a gap with an indwelling catheter, or suturing the roof and leaving the perineal wound to granulate over, has never been resorted to. The perineal wounds have all been closed but a penicillin irrigation tube has frequently been left in position. Young's technique of closing large flaps in the bulbous urethra by liberating the attachments of the penis within the scrotum and drawing the corpora cavern6sa and spongiosum backwards has never been employed. It is, however, noteworthy that Young claims that gaps of even four inches can be closed by this means. Likewise the method of Pasteur and Iselin has not been used.
The use of penicillin, both intramuscularly and by local and urethral irrigation, allowed closure of perineal wounds, which would otherwise have been left to granulate. Healing has thus been accelerated and there can be little doubt that the resulting decrease in scar tissue meant less tendency to stricture formation.
Ruptures of the Prostato-Membranous Urethra Sixteen missile ruptures of the posterior urethra have been treated. The injury may involve any portion of the posterior urethra.
A catheter can seldom be passed in these patients and it is therefore impossible to divide them satisfactorily into partial and complete ruptures. There is, however, little doubt that in many the continuity of the urethra is not completely broken. The wounds of the membranous urethra seem to be the most dangerous from the point of view of stricture formation. Complete ruptures at the junction of the prostatic and membranous urethra with posterior dislocation of the prostate on the urogenital diaphragm, such as occur in severe traumatic fractures of the pelvis in civil life, were not seen. The rectum has been injured on six occasions but only two prostato-rectal fistule have failed to close spontaneously and have required separation and closure.
The danger of stricture formation in the region of the membranous urethra, and the great difficulty of treating this condition satisfactorily at a later date, have led me invariably to use an indwelling urethral catheter as a splint. It is probable that this is unnecessary in many wounds involving the bladder-neck or body of the prostate, and that the rigidity of the remaining prostatic wall is sufficient to prevent the ends of the urethra getting out of alignment. Nevertheless the difficulty of estimating the exact extent of the wound and the seriousness of an unsuccessful outcome seem to make an indwelling catheter imperative.
Two methods have been used to introduce the indwelling catheter: (1) In the first method a finger is passed down into the posterior urethra and it is then frequently possible to guide the tip of a Lister's sound, which has been passed down the anterior urethra, into the bladder. The distal end of a small rubber catheter is then slipped over the tip of the sound so that it grips firmly and the catheter is drawn through the urethra by withdrawing the sound.
(2) In the more difficult cases, where the rupture is in the region of the membranous urethra, two Lister's sounds are used, the tip of one ofwhich has been slightly hollowed out so as to form a cup in which the tip of the other may engage. The female sound is passed through the internal urethral orifice and the plain one down the anterior urethra. The two sounds are gently manipulated until the points engage. These are then held firmly together, whilst the distal sound is carried forwards into the bladder. The distal end of a rubber catheter is then slipped over its tip and drawn back down the urethra. These two methods have always been successful and no perineal explorations have been necessary. In addition the operation can frequently be carried out by slipping a finger down the suprapubic track and it is seldom necessary to reopen the suprapubic wound entirely.
The indwelling catheter is held in position by a stitch through its tip, which is brought out alongside the suprapubic Malecot catheter and tied to a piece of rubber tubing on the abdominal wall. This technique also ensures that subsequent catheters can, if necessary, be drawn through the urethra. The catheter is not really for use as a drain but as a urethral splint. Prior to introduction a piece of thread is tied around the catheter immediately distal to the eye. This prevents drainage down the catheter and allows of one tube the less to be attached to a bottle. If the catheter is not draining, it is also easier to keep the catheter and urethra sterile as the whole of the perineum and penis can be covered over with sterile dressings. This catheter is also frequently used for penicillin irrigation of the urethra by cutting an eye distal to the ligature mentioned above (see fig. 1 ). The urethral catheter is left in position for at least two weeks so as to ensure firm fixation of the ends of the urethra.
In two patients prostato-rectal fistulh required operation. An inverted V perineal incision was made and separation of the rectum and prostate carried out to a level well above that of the fistula. The fistula in the posterior margin of the prostate was then sutured and the rectal opening invaginated and oversewn with two layers of sutures. The perineum was closed with a small penicillin irrigation tube in position. ACCIDENTAL Complete rupture .. 0
Ruptures of the Bulbous Urethra
With one exception all the ruptures of the bulbous urethra resulted from various types of blows in the perineum. The exception was a patient in whom a Tobruk plaster had been applied too tightly. An area in the perineum about two and a half inches in diameter became necrotic and finally sloughed away leaving the two open ends of the urethra exposed in a bed of granu'lation tissue and joined by a thin strand of the roof of the urethra.
At the primary operation one patient appeared to have sustained little more than a contusion of he urethra. He was catheterized with ease and as the urethral bleeding had been slight and as no perineal haematoma was present no further operative treatment was carried out. He had a little trouble in starting micturition and then passed urine very satisfactorily.
The patient suffering from the necrosis of the perineum had a suprapubic cystostomy performed to divert his urine. At a later date a very extensive plastic repair was carried out and the ends of the urethra were mobilized, brought together and sutured. The scrotum was brought back to cover the perineum. Complete healing occurred and normal micturition was restored.
Of the remaining six cases catheterization failed at the primary operation in five instances. These ruptures were all eventually shown to be partial and the failure to pass a catheter was probably due to the lack of rubber coude catheters with Forward Units. The primary operations carried out on these patients varied. Two patients had a suprapubic cystostomy alone performed. Both of these patients had a perineal exploration of the urethra carried out a few days later. The rupture in each case was found to be partial and was sutured over an indwelling catheter. The perineum was closed except for a small drain. Both of these patients made extremely good recoveries.
Another patient had a suprapubic cystostomy and a perineal incision to evacuate a hematoma. On examining him a few days later a coud6 catheter ran easily into the bladder.
The perineal wound was clean, and on inspection a partial tear was seen in the urethra. This was sutured. No indwelling catheter was left in position. The perineum was sutured with drainage. Complete and rapid healing occurred. A further patient had a suprapubic cystostomy, and as attempted catheterization had failed the two-sound method was used and an indwelling urethral catheter eventually drawn back into position. This patient made a very satisfactory recovery.
The remaining two patients had suprapubic cystostomy and perineal exploration carried out at their primary operations under difficult circumstances. Both had incomplete ruptures and in each an indwelling catheter was placed in position and the perineal wound left open. Both of these patients ran an unsatisfactory course. The first'developed a perineal sinus, which only closed after two further operations. He was finally evacuated home, but his perineum again broke down. Closure finally occurred but a left pyonephrosis necessitated removal of the left kidney. The second patient developed an abscess in his left groin and a mild osteitis of the pubis. Healing finally occurred.
Traumatic Rupture of the Poster-ior Urethra Twenty cases of accidental rupture of the posterior urethra have been seen. With one exception, where the cause is unknown, they were the result of traffic accidents. The' pelvis was fractured in all but one instance and the fractures were severe in type. In the single instance where the pelvis was not fractured a partial rupture of the prostato-membranous urethra was caused by the kick starter of a motor-cycle passing through the anus and perineum into the prostate.
At the primary operation it was found possible to divide these patients into cases of complete and incomplete rupture. In the literature much confusion exists regarding the site of the ruptures. Some authors describe the majority of them as involving the membranous urethra; others deny having ever seen a rupture of the membranous urethra. Observation is difficult as the floor of the pelvis is always covered with much blood clot. In the present series, however, the complete ruptures appeared to result from the bladder with the prostate attached being sheared off the upper surface of the pelvic diaphragm. The partial ruptures appeared to be due to a deficiency in the anterior wall of the junction of the prostatic and membranous urethra. It was not always possible to decide whether this resulted from a splitting of the pelvic diaphragm with a tear running back into the urethra, avulsion of part of the lower anterior wall of the prostatic urethra or a shearing of the prostate off the pelvic diaphragm, which has just failed to become complete.
Complete rupture of the posterior urethra.-Nine cases of complete rupture were treated. In every one the bladder with the prostate attached was torn off the upper surface of the pelvic diaphragm and displaced backwards. Despite the severity of the injury extravasation of the urine was not always present and in at least three instances the bladder was found distended with urine and yet there was none in the pelvic tissues. The internal sphincter appeared to be quite capable of retaining the urine in the bladder.
At the primary operation a suprapubic cystostomy was performed in all cases and in seven an indwelling urethral catheter was drawn down the urethra. In the remaining two patients the suprapubic wound was opened a few days later and a urethral splint drawn into position. Primary repair by the perineal route as advocated by Hugh Young was never performed.
In two patients alignment of the urethra was lost following removal of the indwelling catheter. In one patient continuity was restored by reopening the suprapubic wound slightly and using the two-sound method. In the other the perineum had to be explored through an inverted V incision and the continuity of the prostatic and membranous urethra restored.
Partial rupture.-Eleven cases of partial rupture of the posterior urethra have been seen. Two of these were complicated by separate extraperitoneal ruptures of the bladder.
At the primary operation six of these patients had a suprapubic cystostomy and an indwelling urethral catheter drawn into position. Two of these patients also had an extraperitoneal rupture of the bladder closed.
Three patients had only a suprapubic cystostomy performed at their primary operation. On subsequent examination it was possible to pass a catheter on two of them. The third patient had to have his suprapubic wound reopened and an indwelling catheter drawn through by the double-sound method.
The patient whose perineum had been injured by the kick starter of his motor-cycle had a suprapubic cystotomy and exploration of his perineum performed at his primary operation. A prostato-rectal fistula persisted. This was later explored by the perineal route and the openings in the prostate and rectum closed.
One patient who was catheterized with ease at his primary operation was thought to have little more than a urethral contusion. The catheter was removed and he passed urine freely for a day. He then developed retention, which was relieved by an indwelling catheter. This patient had a, very severe dislocation of the symphysis pubis, with a fracture of the right pubic arch and a dislocation of the right sacro-iliac joint. Attempts were made to reduce this dislocation by manipulation but were not very successful. On the eighth day his catheter was removed. On attempting to pass urine, a trickling sensation was felt in the right groin and an extravasation of urine occurred. A suprapubic cystostomy was immediately performed. A catheter still ran easily into the bladder showing that the rupture was incomplete. It seems probable that the manipulation of the pelvis or its instability had either increased the rupture or prevented its peritoneal healing. Two other patients, who had unstable pelves, also lost the continuity of the urethra during convalescence either by increase in the severity of the rupture or possibly due to stricture formation. Continuity was restored by the double-sound method in one and by open exploration of the perineum in the other. It thus became very evident that if the-pelvic girdle is unstable and cannot be controlled the indwelling catheter must be retained for a longer period than usual.
The following table shows the results obtained:
(1) Returned to duty (Category B 1) . General Observations on Treatment In ideal surroundings and with a patient in good condition it is often quite possible and reasonable to carry out suprapubic drainage of the bladder and a complete repair of the urethra at the primary operation. When these conditions do not exist suprapubic drainage to divert the urine together with a toilet of any perineal wounds as a primary operation and a subsequent secondary repair have given excellent results. In fact it is probable that at times these results may be superior to those obtained by a complete primary operation. In cases of complete rupture of the posterior urethra, however, alignment should be restored and maintained by an indwelling catheter at as early a time as possible.
The principles of delayed primary suture hold for perineal wounds involving the urethra. It is most desirable to avoid large granulating wounds in the perineum as they render the tissues rigid and in the event of a urethral repair being unsatisfactory make subsequent operations extremely difficult. Using parenteral and irrigation penicillin almost all perineal wounds have been completely closed.
A considerable apprenticeship is necessary to learn the art of urethral repair. The importance of an unhurried operation, good exposure, a bloodless field, adequate mobilization of thr urethra and suture without tension must be stressed. Fine instruments are essential. Plain 6/0 catgut is used for the urethral suture.
Indwelling catheters should be used as little as possible. The presence of a foreign body in the urethra retards healing. For splinting the posterior urethra a small size is used (15 F.) so as to allow free drainage down the urethra around it.
Penicillin has been used very extensively both intramuscularly and for the irrigation of the urethra and perineal wounds.
In no form of surgery is good after-treatment more important. Suprapubic tubes must be kept draining perfectly. Very large perineal dressings must be used to keep the wounds aseptic.
No definite time can be laid down for the healing of urethral wounds. Suprapubic drainage should be continued until all perineal and urethral wounds are healed. No urine should pass down the urethra until this time is reached. When the time is due to try the restoration of normal micturition a spigot is placed in the suprapubic tube and the patient encouraged to pass urine through his urethra. If any leakage from perineal or penile wounds occurs the suprapubic drainage must be continued; but if after a few days all wounds remain absolutely dry then the suprapubic catheter is removed and the wound allowed to heal. Leakage from the healing suprapubic wound is slight as the patient has already learnt to micturate. Indwelling catheters should not be used to aid the closure of the suprapubic wound as it is unwise to risk starting even the mildest urethritis.
Some Observations on a Personal Series of Battle Casualties
Involving the Genito-Urinary System. [Abridged] By GEOFFREY E. PARKER, F.R.C.S.
In a series of 94 abdominal operations done in the forward areas of Africa and Italy, no less than 36 involved, among other things, the urinary apparatus.
There were 17 kidney injuries-in one case bilateral-14 bladder injuries and 5 cases with wounds of the prostate and prostatic urethra.
The overall recovery rate was 67% but as the great majority of the cases had injuries involving much more than the genito-urinary system, these specific injuries alone could not be blamed -for the mortality of 33 %.
Of the 17 renal cases which came to operation it was found possible to preserve and repair the kidney in 8. All the 8 cases treated conservatively involved injury to the parenchyma and, in 4 of them, the renal pelvis was also torn open.
There is no doubt that the proportion of cases in which the kidney could have been preserved would have been higher still but for the fact that so manv other lesions, such as bleeding mesenteric vessels, torn and perforated bowel and liver, had also to be dealt with, and quickly; and so it often seemed more expedient to take out the damaged kidney, after confirming the presence and integrity of the other one, in order quickly to deal with no less urgent problems elsewhere in the abdomen.
In the absence of signs and symptoms of other visceral injury, the decision to operate was determined by a number of factors; the rise in pulse-rate, the spread of rigidity on the affected side, the increasing pain, and lastly and of less importance an increasing tumour in the loin.
With regard to physical signs of renal injury, the significance of pain and tumour differs in battle casualties from the crushing type of injury more often seen in civil practice.
